VERIFICATION OF TRANSLATION 



I, KATAOKA Miwako, a citizen of Japan, currently residing 
at 1-4-7-805 Kawaramachi Chuo-ku, Osaka, Japan, 
hereby declare: 

That I am the translator of the document attached 
hereto, and certify, to the best of my knowledge and belief, 
that it is a true translation of Japanese language 
Application No. 363037/2002 filed on December 13, 2002; 
and 

That all statements made herein of my knowledge are 
true and that all statements made on information and 
belief are believed to be true, and further that these 
statements were made with the knowledge that willful 
false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application 
or any patent issuing thereon. 



Signed at Osaka, Japan 
Date: July 5. 2007 



Signature: 



KATAOKA Miwako 



1 

[TITLE OF DOCUMENT] SPECIFICATION 
[TITLE OF THE INVENTION] DISPLAY DEVICE 
[CLAIMS] 

[CLAIM 1] 

A display device, comprising: 

a scanning signal line driving circuit for driving 
scanning signal lines; and 

a data signal line driving circuit for driving data 
signal lines intersecting the scanning signal lines, 

at least one of the scanning signal line driving 
circuit and the data signal line driving circuit being 
supplied with at least first and second signals, the first 
signal being supplied in common to other circuit than the 
driving circuit supplied with the first and second signals, 

the display device further comprising wiring load 
adjustment means for equalizing wiring load of the second 
signal which is supplied to the driving circuit, and wiring 
load of the first signal which is supplied in common to the 
driving circuit and the other circuit. 

[CLAIM 2] 

The display device as set forth in claim 1, wherein: 
the other circuit is a circuit for driving the scanning 
signal lines or the data signal lines. 
[CLAIM 3] 

The display device as set forth in claim 1, wherein: 



the first signal is supplied to the driving 
circuit and the other circuit from a common input 
terminal and through a common signal line. 

[CLAIM 4] 

The display device as set forth in claim 1, wherein: 
the first and second signals are clock signals of 
plural systems. 
[CLAIM 5] 

The display device as set forth in claim 1, wherein: 
the first and second signals are digital image signals 

constituted of a plurality of bits, and are divided into at 

least two bit groups. 
[CLAIM 6] 

The display device as set forth in any of claims 1 
through 5 wherein: 

the wiring load adjustment means adjusts time 
constants of the respective wirings of the first and second 
signals. 

[CLAIM 7] 

The display device as set forth in any of claims 1 
through 6, wherein: 

the scanning signal lines and the data signal lines 
are formed on a substrate, and a liquid crystal layer is 
held between the substrate and a substrate having a 
counter electrode, 



the wiring load adjustment means uses the 
liquid crystal layer as a dielectric substance, and is 
constituted of dummy wiring connected to the wiring of 
the second signal which is supplied to the driving circuit 
and a liquid crystal layer on the dummy wiring, and the 
counter electrode. 

[CLAIM 8] 

The display device as set forth in any of claims 1 
through 6, wherein: 

the scanning signal lines and the data signal lines 
are formed on a substrate where an interlayer insulation 
film and a conductive film are formed, and 

the wiring load adjustment means uses the interlayer 
insulation film as a dielectric substance, and is 
constituted of dummy wiring connected to the wiring of 
the second signal supplied to the driving circuit, the 
interlayer insulation film, and the conductive film. 

[CLAIM 9] 

The display device as set forth in any of claims 1 
through 6, wherein: 

the scanning signal lines and the data signal lines 
have a thin film transistor for each intersection, and 

the wiring load adjustment means uses layers for 
constituting a gate insulation film of a thin film transistor 
as a dielectric substance, and is constituted of dummy 



wiring connected to the wiring of the second signal 
supplied to the driving circuit, and layers for constituting 
a gate insulation film and a semiconductor layer of a thin 
film transistor stacked on the dummy wiring. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[INDUSTRIAL FIELD OF THE INVENTION] 
The present invention relates to a display device 
including a scanning signal line driving circuit for driving 
a plurality of scanning signal lines and a data signal line 
driving circuit for driving a plurality of data signal lines 
interesting with the scanning signal lines, the display 
device being suitably used as an active-matrix-type liquid 
crystal display device and other types of display devices. 
[PRIOR ART] 

There has been conventionally known a liquid crystal 
display device driven by an active matrix manner, as one 
type of display devices. Note that, the present 
specification describes a liquid crystal display device as 
an example of the display device according to the present 
invention; however, the present invention is not limited to 
this kind of display device but may be used for other types 
of display device. 

As shown in Figure 10, the active-matrix type liquid 
crystal display device includes an pixel array ARY, and a 
scanning signal line driving circuit GD and a data signal 



line driving circuit SD. 

The pixel array ARY includes a plurality of scanning 
signal lines GL (1) through GL (j) and a plurality of data 
signal lines SL (1) through SL (i) intersecting with each 
other, and each compartment defined by two adjacent 
scanning signal lines GL (hereinafter referred to as GL to 
specify an arbitrary one, or also as a generic name) and 
two adjacent data signal lines SL (hereinafter referred to 
as SL to specify an arbitrary one, or also as a generic 
name) is provided with a pixel PIX. Thus, the pixels PIX 
are disposed in a matrix manner. 

The data signal line driving circuit SD mainly 
includes a shift register and a sampling circuit, and is 
supplied with a start pulse signal SSP and a clock signal 
SCK as control signals from an external circuit (not 
shown), which also supplies an image signal VIDEO to the 
data signal line driving circuit SD. When the start pulse 
SSP is supplied, the data signal line driving circuit SD 
samples the supplied image signal VIDEO in synchronism 
with the clock signal SCK by using the clock signal as a 
timing signal, and then amplifies the image signal as 
required before writing it into the data signal lines SL (1) 
through SL (i). 

The scanning signal line driving circuit GD mainly 
includes a shift register, and is supplied with a start 



pulse GSP and a clock signal GCK as control signals from 
an external circuit (not shown). When the start pulse 
signal GSP is supplied, the scanning signal line driving 
circuit GD drives the scanning signal lines GL (1) through 
GL(j) by sequentially selecting these signal lines in 
synchronism with the clock signal GCK by using the clock 
signal as a timing signal. With this operation, a 
switching element (described later) provided in the pixel 
PIX is turned on or off, so that the image signal (data) 
written in the data signal line SL is written to the pixel 
PIX, and is held in the pixel PIX. 

With such a display device, the applicant of the 
present invention has proposed a technique in which at 
least one of the data signal line driving circuit SD and the 
scanning signal line driving circuit GD is constituted of a 
plurality of driving circuits, which are driven either 
independently or together (see Patent Publication 1). 

With this technique, it is possible to switch the 
driving circuits for driving the pixel array, according to 
the type of supplied image or the usage environment. 
This enables image display with an optimal display format. 
Power consumption can be reduced as well. 

For example, in case of carrying out both 
monochrome display and color display with a single 
display device, monochrome display is performed by 



processing monochrome data by a processing circuit for 
color display. However, in this manner, monochrome 
display consumes the same quantity of power as that for 
color display, and therefore there are no advantages in 
carrying out monochrome display. This can be overcome 
by the arrangement in which a plurality of driving circuits 
is provided. By separately installing driving circuits for 
monochrome display and color display, power 
consumption can be reduced to that only required for the 
monochrome display. 

Further, a plurality of driving circuits enables 
overwriting of images by performing writing of image 
signals with some time differences, thus realizing 
superimpose display without externally processing the 
image signals. 

[Patent Publication 1] 

Japanese Laid-Open Patent Publication, Tokukai 
2002-32048 (published on January 31, 2002) 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

As described above, the applicant of the present 
invention has proposed a structure in which a data signal 
line driving circuit or a scanning signal line driving circuit 
is constituted of a plurality of driving circuits which are 
driven either independently or together. 

As a possible modification, this structure could be 
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arranged so that one of the plurality of driving circuits 
are supplied with two-systems of clock signals, and the 
remaining driving circuits are supplied with one system of 
clock signals, for example. 

More specifically, for example, in an arrangement in 
which two data signal line driving circuits are provided on 
both ends of the data signal lines by being connected to 
each other via the data signal lines, one of the data signal 
line driving circuits includes two-systems of shift registers 
and uses two-systems of clock signals for each shift 
register, while the other data signal line driving circuit 
includes only one system of shift register and uses only 
one of the two systems of clock signals. 

In this case, to simplify the structure of an external 
interface, the clock signal to be shared by the two data 
signal line driving circuits is supplied in common to these 
data signal line driving circuits. However, in this case, 
there arises a shift in the sampling timing of image signal 
in the data signal line driving circuit using two systems of 
clock signals. This causes a problem of deterioration of 
display quality. 

Such shifting is caused by a difference of wiring 
loads due to the different routing of the wirings supplying 
the two-systems of clock signals. More specifically, as 
shown in Figure 11, a first clock signal ckl is supplied to 



both a first data signal line driving circuit SD1 provided 
on the side of a signal input section 103, and a second 
data signal line driving circuit SD2 provided on the 
opposite end, while a second clock signal ck2 is supplied 
only to the first data signal line driving circuit SD1. A 
wiring 100 for the first clock signal ckl supplied to both 
of the first and second data signal driving circuits SD1 
and SD2 is longer than a wiring 101 for the second clock 
signal ck2 supplied only to the first data signal line 
driving circuit SD1. The wiring 100 therefore has a greater 
wiring load than the wiring 101, and accordingly the 
wiring load is different between the wiring 100 and wiring 
101. 

As shown in Figure 12, assuming that the wiring 100 
and the wiring 101 are respectively supplied with the first 
clock signal ckl and the second clock signal ck2 opposite 
in phase to each other. In this case, the first clock 
signal ckl supplied to the wiring 100 with greater wiring 
load gets behind of the second clock signal ck2. 
Accordingly, even when the wiring 100 and the wiring 101 
are at substantially the same distance from the signal 
input section 103, the phase relation between the first 
clock signal ckl supplied through the wiring 100 and the 
second clock signal ck2 supplied through the wiring 101 
changes. In the data signal line driving circuit SD1, the 
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change of phase relation between the respective clock 
signals causes a shift in the sampling timing of the image 
signal. 

As one possible solution for such a case, the 
respective clock signals ckl and ck2 could be adjusted 
beforehand in an external circuit where the respective 
clock signals are created, so as to cancel such a phase 
difference due to the difference in wiring load between the 
wiring 100 and the wiring 101. 

However, when the value of correction time is 25 ns 
for example, the external circuit requires a source clock 
(system clock) of not less than 20 Mhz, and causes an 
increase of power consumption. In recent years, the 
foregoing display devices have been often used for mobile 
devices, and therefore, the source clock tends to be 
reduced for realizing low power consumption. Therefore, 
there are some difficulties to adopt the foregoing 
technique of correcting the phase difference in the 
external circuit. 

Further, in case of a liquid crystal display device, 
the wiring load tend to depend on a capacitance formed by 
the wiring, a counter electrode, and a liquid crystal layer 
(dielectric substance) which is held between the wiring 
and the counter electrode. Therefore, the wiring load 
also changes depending on the material or thickness of 
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the liquid crystal layer, and if the difference were to be 
corrected by an external circuit, correction level have to 
be adjusted for each display panel, thus increasing costs. 

The present invention is made in view of the 
foregoing problems, and an object of the invention is to 
provide a display device realizing desirable display quality 
by preventing influence of different wiring routing and 
without increasing power consumption, even in an 
arrangement in which a plurality of signals related to each 
other, such as clock signals of plural systems, are 
supplied to driving circuits by using different wirings for 
the respective plural signals in order to simplify the 
structure of external interface, for example, in such a 
manner that a part of the signals is supplied alone, and 
the other part is supplied also to the other circuit. 

[MEANS TO SOLVE THE PROBLEMS] 

In order to solve the foregoing problems, a display 
device according to the present invention includes: a 
scanning signal line driving circuit for driving scanning 
signal lines; and a data signal line driving circuit for 
driving data signal lines intersecting the scanning signal 
lines, characterized in that at least one of the scanning 
signal line driving circuit and the data signal line driving 
circuit is supplied with at least first and second signals, 
the first signal being supplied in common to other circuit 
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than the driving circuit supplied with the first and 
second signals, the display device further including wiring 
load adjustment means for equalizing wiring load of the 
second signal which is supplied to the driving circuit, and 
of wiring load of the first signal which is supplied in 
common to the driving circuit and the other circuit. 

The other circuit may be such as driving circuits for 
driving the scanning signal lines or the data signal lines. 
The first and second signals may be clock signals of plural 
systems, or digital image signals constituted of a plurality 
of bits, and are divided into at least two bit groups. 

For example, in an arrangement for the structure in 
which two data signal line driving circuits are provided on 
both sides of data signal lines by being connected to each 
other through the data signal lines, one of the two data 
signal line driving circuits may be supplied with 
two-systems clock signal, and the other driving circuit 
may be supplied with one system clock signal. 

In this case, to simplify the structure of an external 
interface, one clock signal is often supplied in common to 
the two data signal line driving circuits. However, in this 
case, there arises difference in wiring load between the 
first clock signal and the second clock signal in the data 
signal line driving circuit using two clock signal, i.e., the 
first clock signal (first signal) and the second clock signal 
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(second signal) which is supplied alone, thus 
causing a problem of unevenness of signal delays. Such 
unevenness of signal delay changes phase relation 
between the first and second signal clocks from the 
optimal relation determined upon designing of the device. 
This change induces unevenness of sampling timing of 
image signals in the data signal line driving circuit, thus 
deteriorating display quality. 

As one possible solution for such a case, the 
respective clock signals may be previously adjusted in an 
external circuit where the respective clock signals are 
created, so as to cancel such change of phase relation due 
to difference in wiring load between the first and second 
clock signals. However, as described, this arrangement 
requires a source clock (system clock) having significantly 
high frequency in the external circuit, thus causing an 
increase of power consumption. This increase of power 
consumption will be a serious problem for a display device 
used in a mobile device. 

In view of this problem, as described, the present 
invention provides wiring load adjustment means for 
equalizing wiring load of the second signal which is 
supplied to the driving circuit, and wiring load of the first 
signal which is supplied in common to the driving circuit 
and the other circuit. 
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With the foregoing arrangement, the wiring 
load of the first clock signal (first signal) supplied to both 
of the two data signal line driving circuits, and the wiring 
load of the second clock signal (second signal) supplied 
alone to one data signal line driving circuit can be 
adjusted to be even without the foregoing method of 
correcting the first and second signal clocks in an 
external circuit by using higher power consumption. 
Thus, it is possible to keep difference in delay time 
between the first and second clock signals within an 
allowable range. Consequently, sampling of image signal 
can be properly carried out in the data signal line driving 
circuit using both the first and second clock signals, thus 
improving display quality. 

The foregoing explanation uses a data signal line 
driving circuit as one example; however, if the scanning 
signal line driving circuit is supplied with plural systems 
of clock signal, the foregoing change in phase relation 
between the clock signals of respective systems also 
causes unwanted influence, which is unevenness in 
selection timing of scanning signal lines. However, a 
clock signal in the scanning signal line driving circuit has 
a lower frequency than that of a clock signal in the data 
signal line driving circuit, and therefore the change in 
phase relation causes less influence in a scanning signal 
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line driving circuit than that in a data signal line 
driving circuit. In this view, the present invention is 
more effective for the data signal line driving circuit. 

Further, as described, the present invention is 
suitable for a structure in which the first signal is 
supplied to both the driving circuit and the other circuit 
from a common input terminal through a common signal 
line. With this structure, a conceivable benefit is, for 
example, reduction of the number of input terminals for 
input signals, thus allowing effective use of substrate 
area. 

The display device of the present invention may be 
arranged so that the wiring load adjustment means 
adjusts time constants of the respective wirings of the 
first and second signals. 

The adjustment of wiring load may be carried out 
with calculation using a time constant, in other words, a 
wiring capacitance value C, and a wiring resistance value 
R. The wiring capacitance C is calculated by using width 
and/or length of wiring constituting the capacitance and a 
specific inductive capacity of the dielectric substance held 
between the wirings. The capacitance and the wiring 
resistance constituting wiring load can be adjusted by 
changing the width and/or length of wiring. Accordingly, 
the adjustment of wiring load can easily be carried out by 
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equalizing time constants of respective wirings, given by 
an approximate expression of "time constant x 
capacitance C * resistance R (x = CR)'\ 

The display device of the present invention may be 
arranged so that the scanning signal lines and the data 
signal lines are formed on a substrate, and a liquid crystal 
layer is held between the substrate and a substrate having 
a counter electrode, the wiring load adjustment means 
uses the liquid crystal layer as a dielectric substance, and 
is constituted of dummy wiring connected to the wiring of 
the second signal which is supplied to the driving circuit 
and a liquid crystal layer on the dummy wiring, and the 
counter electrode. 

The foregoing arrangement provides the dummy 
wiring to the wiring with smaller load, which is used for 
the second signal supplied to a driving circuit. The 
dummy wiring constitutes a wiring load adjustment 
capacitance, together with the counter electrode and the 
liquid crystal layer. 

Such a wiring load adjustment means may be 
composed of original members of the display device, thus 
minimizing increase of cost for providing the wiring load 
adjustment means. 

Further, in case of a liquid crystal display device 
including a liquid crystal layer, the unevenness of wiring 
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load is mainly caused by a capacitance with an 
unignorable amount, which is generated between the 
liquid crystal layer and the counter electrode by the 
wiring which is routed to supply the first signal to the 
other circuit. 

Therefore, with the foregoing arrangement of 
providing dummy wiring with an equal condition to that of 
the wiring for leading the first signal to the other circuit, 
it is possible to easily adjust the wiring load. 

Further, the display device of the present invention 
may be arranged so that the scanning signal lines and the 
data signal lines are formed on a substrate where an 
interlayer insulation film and a conductive film are formed, 
and the wiring load adjustment means uses the interlayer 
insulation film as a dielectric substance, and is 
constituted of dummy wiring connected to the wiring of 
the second signal supplied to the driving circuit, the 
interlayer insulation film, and the conductive film. 

The foregoing arrangement provides the dummy 
wiring to the wiring with smaller load, which is used for 
the second signal supplied alone to a driving circuit. The 
dummy wiring constitutes a wiring load adjustment 
capacitance, together with an interlayer insulation film 
and a conductive film. 

The scanning signal lines and the data signal lines 
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are thereon provided with pixel electrodes made of 
transparent conductive film etc., or a metal layer for 
making crossing of wirings, via the interlayer insulation 
film. With this structure, the foregoing capacitance may 
be formed by using the interlayer insulation film as a 
dielectric substance and the conductive film as a counter 
electrode. 

This wiring load adjustment means may also be 
composed of original members of the display device, thus 
minimizing increase of cost for providing the wiring load 
adjustment means. 

The display device of the present invention may be 
arranged so that the scanning signal lines and the data 
signal lines have a thin film transistor for each 
intersection, and the wiring load adjustment means uses 
layers for constituting a gate insulation film of a thin film 
transistor as a dielectric substance, and is constituted of 
dummy wiring connected to the wiring of the second signal 
supplied to the driving circuit, and layers for constituting 
a gate insulation film and a semiconductor layer of a thin 
film transistor stacked on the dummy wiring. 

The foregoing arrangement provides the dummy 
wiring to the wiring with smaller load, which is used for 
the second signal supplied alone to a driving circuit. The 
dummy wiring constitutes a wiring load adjustment 
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capacitance, together with the layers for constituting a 
gate insulation film and a semiconductor layer of the thin 
film transistor stacked on the dummy wiring. 

Respective intersections of the scanning signal lines 
and the data signal lines are often provided with thin film 
transistors operating as active elements. In this 
structure, the foregoing capacitor may be created with an 
electrode made of the semiconductor layer of the thin film 
transistor, supplied with impurities to have a function 
similar to high-resistance metal; and a dielectric 
substance made of the layer for constituting the gate 
insulation film included in the thin film transistor. 

This wiring load adjustment means may also be 
composed of original members of the display device, thus 
minimizing increase of cost for providing the wiring load 
adjustment means. 

[EMBODIMENTS] 

One embodiment of the present invention will be 
described below with reference to Figures 1 through 9. 

Present embodiment uses an active-matrix-type 
liquid crystal display device as an example of the display 
device of the present invention. 

As shown in Figure 2, the active-matrix-type liquid 
crystal display device according to the present 
embodiment includes a pixel array ARY, a scanning signal 
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line driving circuit GDI, and two (first and second) 
data signal line driving circuits SD1 and SD2 which are 
respectively provided on both sides of the pixel array ARY. 

The pixel array ARY includes a plurality of scanning 
signal line GL (1) through GL (j) and a plurality of data 
signal lines SL (1) through SL (i) intersecting with each 
other, and each compartment defined by two adjacent 
scanning signal lines GL and two adjacent data signal 
lines SL is provided with a pixel PIX. Thus, the pixels 
PIX are disposed in a matrix manner. 

The first and second data signal line driving circuits 
SD1 and SD2 are both mainly made up of a shift register 
and a sampling circuit. The first data signal line driving 
circuit SD1 is supplied with a start pulse signal SSP1 and 
two systems of clock signals: a first and second clock 
signals SCK1 and SCK2 as control signals from an 
external circuit (not shown), which also supplies an image 
signal VIDEO to the first data signal line driving circuit 
SD1. The second data signal line driving circuit SD2 is 
supplied with as control signals a start pulse SSP2 and 
the first clock signal SCK1 which is also supplied to the 
first data signal line driving circuit SD1, from an external 
circuit (not shown), which also supplies an image signal 
VIDEO to the second data signal line driving circuit SD2. 

The structure and operation of the first and second 
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data signal line driving circuits SD1 and SD2 will 
be explained later in detail with reference to Figures 4 
through 7. Briefly, the two data signal line driving 
circuits SD1 and SD2 are provided on both ends of the 
data signal lines SL(1) through SL(i), i.e., having these 
data signal lines therebetween. This structure allows 
both of the data signal line driving circuits SD1 and SD2 
to drive the data signal lines SL(1) through SL(i). 

The scanning signal line driving circuit GD mainly 
includes a shift register, and supplied with a start pulse 
signal GSP and a clock signal GCK as control signals from 
an external circuit (not shown). When the start pulse 
signal GSP is supplied, the scanning signal line driving 
circuit GD drives the scanning signal lines GL(1) through 
GL(j) by sequentially selecting these signal lines in 
synchronism with the clock signal GCK by using the clock 
signal as a timing signal. With this operation, a 
switching element (described later) provided in the pixel 
PIX is turned on or off, so that the image signal (data) 
written in the data signal line SL is written to the pixel 
PIX, and is held in the pixel PIX. 

As shown in Figure 3, the pixel PIX is constituted of 
a field-effect-type thin film transistor SW as an active 
element, and a pixel capacitor CP. The pixel capacitor CP 
includes a liquid crystal capacitor CL, and an auxiliary 
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capacitor CS which is additionally provided when 
required. One of the electrodes of the liquid crystal 
capacitor CL constituting the pixel capacitor CP and one 
of the electrodes of the auxiliary capacitor CS are 
connected to the data signal line SL via the drain or 
source of the thin film transistor SW as an active element. 

Further, the gate of the thin film transistor SW is 
connected to the scanning signal line GL. The other 
electrode of the liquid crystal capacitor CL and the other 
electrode of the auxiliary capacitor are connected to a 
common counter electrode COM, which is used for all 
pixels, via respective electrode lines. Further, the liquid 
crystal modulates its transmittance or reflectance by a 
voltage applied to the liquid crystal capacitors CL of the 
respective pixels, so as to perform image display. 

The following will explain an example of the 
structure and operation of the first and second data signal 
line driving circuits SD1 and SD2 with reference to 
Figures 4 through 7. In this example, the two data signal 
line driving circuits SD1 and SD2 are a high-resolution 
data signal line driving circuit and a low-resolution data 
signal line driving circuit, respectively, which are 
independently driven. 

Figure 4 shows a circuit arrangement of the first 
data signal line driving circuit SD1 disposed in the upper 
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part of Figure 2. The first data signal line driving 
circuit SD1 is a high-resolution data signal line driving 
circuit, and includes a two-system shift registers SRI and 
SR2 and analog switches ASW1(1) through ASWl(i) which 
are supplied with each output of the two-system shift 
registers SRI and SR2, so as to sample an image signals 
VIDEO which are separately supplied. These analog 
switches ASW1(1) through ASW(i) constitute a sampling 
circuit. 

The shift register SRI is supplied with a start pulse 
signal SSP1 and the first clock signal SCK1. Then, the 
shift register SRI sequentially outputs sampling signal 
SMPl(l), SMP1(3), ...SMPl(i-l), which are supplied to the 
analog switches ASW1(1), ASW1(3) through ASWl(i-l) and 
sequentially turn on these switches. While the analog 
switches ASW1(1), ASW1(3) through ASWl(i-l) are turned 
on, the image signals VIDEO having been separately 
supplied to these switches are sampled, and outputted to 
corresponding data signal lines SL(1), SL(3) through 
SL(i-l). 

Meanwhile, the shift register SR2 is supplied with a 
start pulse signal SSP1 and the second clock signal SCK2. 
Then, the shift register SR2 sequentially outputs sampling 
signal SMP1 (2), SMP1(4), ...SMPl(i), which are supplied to 
the analog switches ASW1(2), ASW1(4) through ASWl(i) 
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and sequentially turn on these switches. While the 
analog switches ASW1(2), ASW1(4) through ASWl(i) are 
turned on, the image signals VIDEO having been 
separately supplied to these switches are sampled, and 
outputted to corresponding data signal lines SL(2), SL(4) 
through SL(i). 

Figure 5 shows a timing chart for the respective 
signals related to the first data signal line driving circuit 
SD1. The timings of the first clock signal SCK1 and the 
second clock signal SCK2 are out of phase from each other 
by 1/4 of the period. When the start pulse signal SSP1 is 
supplied to the shift register SRI and the shift register 
SR2, the shift registers SRI and SR2 sequentially outputs 
sampling signals SMP1(1), SMP1(2), ...SMPl(i) in 
synchronism with the first clock signal SCK1 or the 
second clock signal SCK2, which have been supplied 
thereto. 

Meanwhile, Figure 6 shows a circuit arrangement of 
the second data signal line driving circuit SD2 disposed in 
the lower part of Figure 2. The second data signal line 
driving circuit SD2 is a low-resolution data signal line 
driving circuit, and includes only a shift register SR3, 
which is supplied with a start pulse signal SSP2 and the 
first clock signal SCK1. 

The shift register SR3 sequentially outputs sampling 
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signal SMP2(1), SMP2(2), ...SMP2(i/2), which are 
supplied to the analog switches ASW2(1), ASW2(2) through 
ASW2(i) and sequentially turn on these switches by 
turning on two adjacent switches at a time. While the 
analog switches ASW2(1), ASW2(2) through ASW2(i) are 
turned on, the image signals VIDEO having been 
separately supplied to these switches are sampled, and 
outputted to corresponding two adjacent ones of data 
signal lines SL(1), SL(2) through SL(i). 

Figure 7 shows a timing chart for the respective 
signals related to the second data signal line driving 
circuit SD2. When the start pulse signal SSP2 is 
supplied to the shift register SR3, the shift registers SR3 
sequentially outputs sampling signals SMP2(1), SMP2(2), 
...SMP2(i/2) in synchronism with the first clock signal 
SCK1, which have been supplied thereto. 

As described, in the second data signal line driving 
circuit SD2, two analog switches are simultaneously 
controlled so that the image signals VIDEO are 
simultaneously supplied to two adjacent ones of the data 
signal lines SL. Accordingly, display resolution becomes 
half of the case where image display on the pixel array 
ARY is performed with the first data signal line driving 
circuit SD1. 

Incidentally, in the foregoing structure having the 
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first and second data signal line driving circuits SD1 
and SD2, the first clock signal (first signal) SCK1 as a 
common signal of the two data signal line driving circuits 
are supplied in common to these data signal driving 
circuits SD1 and SD2. With this arrangement, the 
structure of external interface can be simplified compared 
to the structure where the first clock signal SCK1 is 
individually supplied to the respective data signal line 
driving circuits SD1 and SD2. 

Note that, in the arrangement where the first clock 
signal SCK1 is supplied in common to the two data signal 
line driving circuits SD1 and SD2, the first clock signal 
SCK1 is supplied to both of those data signal line driving 
circuits SD1 and SD2 even when only the first data signal 
line driving circuit SD1 is driven. However, since the 
start pulse SSP2 is not supplied to the second data signal 
line driving circuit SD2, the second data signal line 
driving circuit SD2 will not be in operation. 

However, as described above, when the first clock 
signal SCK1 is supplied in common to both of the signal 
line driving circuits with the foregoing arrangement, there 
arises a problem of difference in signal delay quantity 
between these two clock signals in the data signal line 
driving circuit SD1, which uses both the first and second 
clock signals SCK1 and SCK2, due to the difference in 
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wiring load between the first clock signal SCK1 and 
the second clock signal (second signal) SCK2 which is 
supplied alone. This difference in signal delay quantity 
changes the phase relation between these clock signals. 
With this change in the phase relation, the sampling 
timings of the image signal VIDEO in the first data signal 
line driving circuit SD1 become slightly shifted, thus 
deteriorating display quality. Further, when the clock 
signals are corrected in an external circuit so as to cancel 
the shift in the phase relation, power consumption will 
increase. 

As shown in Figure 1, the present embodiment solves 
this problem by providing dummy wiring 3 on wiring 2 
used for supplying the second clock signal SCK2 which is 
supplied alone. This arrangement offers equal wiring 
load for wiring 1 used for the first clock signal SCK1 
supplied to both of the data signal line driving circuits, 
and for the wiring 2 used for the second clock signal SCK2 
supplied alone. This adjustment is based on adjustment 
of time constants of the respective wirings 1 and 2, more 
specifically, adjustment of the time constant x = 
capacitance C * resistance R (x = CR), as described above. 

This adjustment of time constant for having the same 
wiring load for the wiring 2 as for wiring 1 can be easily 
carried out by equalizing time constants of the respective 



28 

wirings, which are given by the approximate expression 
of time constant t. 

More specifically, the dummy wiring 3 is formed in a 
fanfold shape in a vacant area closer to the signal input 
section 5 on the end portion of the substrate than the 
data signal line driving circuit SD1 (refer also to Figure 
8(a)), and in a region between the substrate and a counter 
substrate having a counter electrode COM where the 
liquid crystal layer is interposed but which does not serve 
as a display section that contributes to display. With the 
dummy wiring 3 formed in such an area, as shown in 
Figure 8(b), there is created an additional capacitor 
section 7 with the dummy wiring 3 as one of electrodes, 
the counter electrode COM as the other electrode 4, and 
the liquid crystal layer as a dielectric substance 5. The 
additional capacitor section 7 operates as the wiring load 
adjustment means. 

With the dummy wiring 3, the wiring load of the 
wiring 1 and the wiring load of the wiring 2 can be 
adjusted to be even, i.e., wiring loads for the first and 
second clock signals SCK1 and SCK2 become even. Thus, 
it is possible to keep the difference in delay time between 
the first and second clock signals SCK1 and SCK2 within 
an allowable range, so that the proper phase relation 
between the first and second clock signals can be 
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maintained. Consequently, sampling of image signal 
VIDEO can be properly carried out in the first data signal 
line driving circuit SD1, thus improving display quality. 

Further, in this structure, the additional capacitor 
section 7 as the wiring load adjustment means is 
constituted of the members that are already provided in 
the display device, thus minimizing increase of costs in 
providing the wiring load adjustment means. 

Besides, in the liquid crystal display device including 
a liquid crystal layer as in the present embodiment, the 
unevenness of the wiring load is mainly caused by the 
capacitance formed between the liquid crystal layer and 
the counter electrode COM by the wiring la that is routed 
to the second data signal line driving circuit SD2 (refer to 
Figure 1). Therefore, particularly for such a liquid 
crystal display device, the time constant between the 
wirings 1 and 2 can be adjusted to be even by having the 
foregoing arrangement in which the additional capacitor 
section 7 is formed by the capacitance formed by the 
dummy wiring 3, the liquid crystal layer, and the counter 
electrode COM, and in which the dummy wiring 3 is 
formed on the wiring 2 with the same material as that of 
the wiring la so as to have the same resistance R for the 
wiring 1 and the wiring 2. Thus, wiring load can be 
easily adjusted with this arrangement. 
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Note that, the dummy wiring 3, which is formed in 
a fanfold shape on the vacant area close to the signal 
input section 5, can also be formed in a plate shape to be 
parallel with the counter electrode COM. Further, as 
shown in Figures 9(a) and 9(b), the dummy wiring 3 
(denoted by a heavy line) may be formed along the 
periphery of the display section to provide the additional 
capacitor section 7. When thus forming the dummy 
wiring 3 along the wiring la routed to the second data 
signal line driving circuit SD2, or providing the dummy 
wiring 3 on the other side of the pixel array ARY to be 
symmetrical with the wiring la, it is possible to easily 
adjust the time constants of the wirings 1 and 2 to be 
even, by providing the same length to the respective 
wirings, if the wirings are made of the same material and 
have the equal width. 

Further, as an alternative structure of the additional 
capacitor section 7 which is constituted of the dummy 
wiring 3, the liquid crystal layer, and the counter 
electrode COM in the foregoing example, the other 
electrode 4 shown in Figure 8(b) forming a capacitance 
with the dummy wiring 3 may be made of a transparent 
conductive film which is used for forming the pixel 
electrode (not shown) of the liquid crystal capacitor CL, or 
of a metal layer separately formed for providing an 
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intersection of wirings with a contact hole, and an 
interlayer insulation film between the dummy wiring 3 and 
the conductive film made of the transparent conductive 
film or the metal layer may be provided as the dielectric 
substance 5 to form a capacitance. 

Further, the foregoing structure also allows use of a 
layer constituting a thin film transistor SW which is an 
active element formed on the pixel array ARY. In this 
case, as shown in Figure 8(c), the other electrode 4 is 
created by adding impurities to a semiconductor layer 9 of 
the thin film transistor SW so as to provide the 
semiconductor layer 9 with a function similar to 
high-resistance metal so that the semiconductor layer 9 
operating as an electrode; and the dielectric substance 5 
is made of a gate insulation film 8 formed between the 
dummy wiring 3 and the semiconductor layer 9 with a 
metal-like characteristic. 

In any of the foregoing structures, the additional 
capacitor section 7 may be made using the members that 
are already provided in the display device, thus 
minimizing increase of costs in providing the additional 
capacitor section 7 as the wiring load adjustment means. 
Note that, the foregoing structures not using the liquid 
crystal layer and the counter electrode COM cause more 
difficulties than the structure using the liquid crystal 
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layer in terms of adjustment of time constants for even 
wiring load; however, space for the liquid crystal layer and 
the counter electrode COM can be used for other members, 
thus offering more flexible layout. 

As described, an active-matrix-type liquid crystal 
display device according to the present embodiment 
includes the additional capacitor section 7 for equalizing 
wiring loads of the first and second clock signals SCK1 
and SCK2 (specifically, the wiring load of the wirings 1 
and 2 for supplying the first and second clock signals 
SCK1 and SCK2) so that the influence of different routing 
of the respective wirings can be prevented without 
processing the first and second clock signals SCK1 and 
SCK2 in an external circuit with higher power 
consumption, and desirable display quality can be 
obtained even with a structure in which only the first 
clock signal SCK1, which is one of the first and second 
clock signals SCK1 and SCK2 used in the first data signal 
line driving circuit SD1, is supplied in common to the 
second data signal line driving circuit SD2. 

Note that, in the present embodiment, the other 
circuit to which the first clock signal SCK1 is supplied in 
common is the data signal line driving circuit SD2; 
however, the other circuit may be a pre-charging circuit 
for carrying out pre-charging of the data signal lines SL(1) 
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through SL(i) in a retrace period so as to securely 
carry out writing of the data signal lines SL(1) through 
SL(i) in the next frame. Further, the two data signal line 
driving circuits SD1 and SD2 have different corresponding 
resolutions in the foregoing example; however, those two 
data signal line driving circuits may be a circuit for color 
display and a circuit for monochrome display, respectively. 

Further, the two data signal line driving circuits may be 
operated together so as to carry out superimpose display 
or the like. Further, the wiring load adjustment means 
may be provided in the scanning signal line driving 
circuit. 

In sum, a dummy wiring 3 is provided that has the 
foregoing arrangement (can also be in a plate shape) for 
forming a capacitance so as to equalize wiring loads 
between two related signals in a structure in which a 
plurality of signals related to each other (not necessarily 2 
kinds) are supplied to at least one driving circuit (not 
necessarily a data signal line driving circuit), and in 
which at least one of the plurality of signals is routed and 
supplied in common to the other circuit (not necessarily a 
driving circuit). 

Note that, as described in the present invention, the 
equalization of wiring load for the first and second signals, 
as a plurality of related signals, is performed by providing 
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an even wiring load for the wirings 1 and 2; however, 
this arrangement is based on an objective of maintaining 
the originally designed phase relation between the second 
signal supplied alone and the first signal supplied in 
common to the other circuit, with equal delay times by 
wiring load. Accordingly, in an extreme example, the 
desired phase relation may be satisfied by greatly delaying 
one of the signals so as to delay the phase of the signal by 
1 period. 

Further, in the foregoing example, the first signals 
and the second signal, as the plurality of signals related 
to each other, are clock signals; however, the plurality of 
signals may also be digital image signals constituted of 
plural bits and divided into at least two bit groups. As a 
specific example, a digital image signal of 6 bits is 
supplied to the first data signal line driving circuit SD1, 
and the upper 3 bits of the 6 bits digital image signal is 
supplied to the second data signal line driving circuit SD2, 
so as to allow the respective data signal line driving 
circuits SD1 and SD2 to accommodate different 
gradations. 

As with the case above, in order to simplify external 
interface, the image signal VIDEO in this example is 
broken into upper 3 bits and lower 3 bits, so as to supply 
only the upper 3 bits to the other circuit. 
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In this case, when the upper 3 bits and the lower 3 
bits of the 6 bits digital image signal supplied to the first 
data signal line driving circuit SD1 have different wiring 
loads due to the described reason, sampling of digital 
image signals may fail due to change of phase relation in 
the first data signal line driving circuit SD1. In this case, 
use of the present invention allows adjustment of phase 
relation, thus properly operating the circuit without 
sampling failure. 

[EFFECTS OF THE INVENTION] 

As described above, a display device according to the 
present invention includes: a scanning signal line driving 
circuit for driving scanning signal lines; and a data signal 
line driving circuit for driving data signal lines 
intersecting the scanning signal lines, characterized in 
that at least one of the scanning signal line driving circuit 
and the data signal line driving circuit is supplied with at 
least first and second signals, the first signal being 
supplied in common to other circuit than the driving 
circuit supplied with the first and second signals, the 
display device further including wiring load adjustment 
means for equalizing wiring load of the second signal 
which is supplied to the driving circuit, and of wiring load 
of the first signal which is supplied in common to the 
driving circuit and the other circuit. 
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In a structure having a plurality of data signal line 
driving circuits or a plurality of scanning signal line 
driving circuits, in order to simplify the structure of an 
external interface, the first clock signal (first signal) of 
one system, which is one of the first and second clock 
signals of two systems used in one of the driving circuits, 
is supplied in common to the other circuit. However, in 
this case, there arises unevenness of signal delay between 
the first clock signal (first signal) supplied in common to 
both of two driving circuits and the second clock signal 
(second signal) which is supplied alone, due to 
unevenness in wiring load between these two clock signals. 

Such unevenness in signal delay further causes change 
in phase relation between the first and second clock 
signals, thus decreasing display quality. Further, when 
the respective clock signals are previously corrected in an 
external circuit so as to cancel such change of phase 
relation, there arises an increase of power consumption. 

However, by thus providing the wiring load 
adjustment means for equalizing wiring load of the first 
clock signal (first signal) supplied to both of the two data 
signal line driving circuits, and wiring load of the second 
clock signal (second signal) supplied alone to one data 
signal line driving circuit, it is possible to suppress 
difference in signal delay between the first and second 
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clock signals within an allowable range without the 
foregoing method of correcting the first and second signal 
clocks in an external circuit by using higher power 
consumption, so that the proper phase relation between 
the first and second clock signals can be maintained, thus 
maintaining desirable display quality. 

More specifically, it is possible to provide a display 
device realizing desirable display quality by preventing 
influence of different routing of wiring and without 
increasing power consumption, even in an arrangement in 
which a plurality of signals related to each other, such as 
a clock signal of plural systems, are supplied to a driving 
circuit by using different wirings for the respective plural 
signals in order to simplify the structure of external 
interface, for example, in such a manner that a part 
(second signal) of the signals is supplied alone, and the 
other part (first signal) is supplied also to the other 
circuit. 

Further, as described, the present invention is 
suitable for a structure in which the first signal is 
supplied to both the driving circuit and the other circuit 
from a common input terminal through a common signal 
line. With this structure, a conceivable benefit is, for 
example, reduction of the number of input terminals for 
input signals, thus allowing effective use of substrate 
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area. 

The display device of the present invention may be 
arranged so that the wiring load adjustment means 
adjusts time constants of the respective wirings of the 
first and second signals. 

The adjustment of wiring load may be carried out 
with calculation using a time constant, by equalizing time 
constants given by an approximate expression of "time 
constant x = capacitance C * resistance R (x = CR)". 

The display device of the present invention may be 
arranged so that the scanning signal lines and the data 
signal lines are formed on a substrate, and a liquid crystal 
layer is held between the substrate and a substrate having 
a counter electrode, the wiring load adjustment means 
uses the liquid crystal layer as a dielectric substance, and 
is constituted of dummy wiring connected to the wiring of 
the second signal which is supplied to the driving circuit 
and a liquid crystal layer on the dummy wiring, and the 
counter electrode. 

The foregoing arrangement provides the dummy 
wiring to the wiring with smaller load, which is used for 
the second signal supplied alone to a driving circuit. The 
dummy wiring constitutes a wiring load adjustment 
capacitance, together with the counter electrode and the 
liquid crystal layer. This can be composed of original 
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members of the display device, thus minimizing 
increase of cost for providing the wiring load adjustment 
means. 

Further, in case of a liquid crystal display device 
including a liquid crystal layer, the unevenness of wiring 
load is mainly caused by a capacitance with an 
unignorable amount, which is generated between the 
liquid crystal layer and the counter electrode by the 
wiring which is routed to supply the first signal to the 
other circuit. 

Therefore, with the foregoing arrangement of 
providing dummy wiring with an equal condition to that of 
the wiring leading to the other circuit, it is possible to 
easily adjust the wiring load. 

Further, the display device of the present invention 
may be arranged so that the scanning signal lines and the 
data signal lines are formed on a substrate where an 
interlayer insulation film and a conductive film are formed, 
and the wiring load adjustment means uses the interlayer 
insulation film as a dielectric substance, and is 
constituted of dummy wiring connected to the wiring of 
the second signal supplied to the driving circuit, the 
interlayer insulation film, and the conductive film. 

The foregoing arrangement provides the dummy 
wiring to the wiring with smaller load, which is used for 
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the second signal supplied alone to a driving circuit. 
The dummy wiring constitutes a wiring load adjustment 
capacitance, together with an interlayer insulation film 
and a conductive film. This may also be realized by 
original members of the display device, thus minimizing 
increase of cost for providing the wiring load adjustment 
means. 

The display device of the present invention may be 
arranged so that the scanning signal lines and the data 
signal lines have a thin film transistor for each 
intersection, and the wiring load adjustment means uses 
layers for constituting a gate insulation film of a thin film 
transistor as a dielectric substance, and is constituted of 
dummy wiring connected to the wiring of the second signal 
supplied to the driving circuit, and layers for constituting 
a gate insulation film and a semiconductor layer of a thin 
film transistor stacked on the dummy wiring. 

The foregoing arrangement provides the dummy 
wiring to the wiring with smaller load, which is used for 
the second signal supplied alone to a driving circuit. The 
dummy wiring constitutes a wiring load adjustment 
capacitance, together with the layers for constituting a 
gate insulation film and a semiconductor layer of the thin 
film transistor stacked on the dummy wiring. This may 
also be realized by original members of the display device, 
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thus minimizing increase of cost for providing the wiring 
load adjustment means. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Figure 1] 

A plan view schematically illustrating the main part 
of wiring of a liquid crystal display device provided with 
dummy wiring, according to one embodiment of the 
present invention. 

[Figure 2] 

A block diagram schematically illustrating an 
arrangement of the foregoing liquid crystal display device. 
[Figure 3] 

An equivalent circuit diagram illustrating an 
arrangement of a pixel of the foregoing liquid crystal 
display device. 

[Figure 4] 

A circuit block diagram illustrating an arrangement 
example of a first data signal line driving circuit of the 
foregoing liquid crystal display device. 

[Figure 5] 

A timing chart for respective signals related to the 
first data signal line driving circuit of Figure 4. 
[Figure 6] 

A circuit block diagram illustrating an arrangement 
example of a second data signal line driving circuit of the 
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foregoing liquid crystal display device. 
[Figure 7] 

A timing chart for respective signals related to the 
second data signal line driving circuit of Figure 6. 
[Figure 8] 

Figure 8(a) is a magnified drawing illustrating an 
example of dummy wiring. Figure 8(b) is a drawing 
illustrating a structure of a capacitor section constituting 
wiring load adjustment means. Figure 8(c) is a drawing 
illustrating wiring load adjustment means constituted of 
semiconductor layer of a thin film transistor. 

[Figure 9] 

(a) and (b) are plan views illustrating an example 
position of a capacitor constituting wiring load adjustment 
means by forming dummy wiring. 

[Figure 10] 

A block diagram schematically illustrating a 
structure of a common conventional liquid crystal display 
device. 

[Figure 11] 

A plan view illustrating an arrangement of a liquid 
crystal display device including two data signal line 
driving circuit, in which the two data signal line driving 
circuits are both supplied with the same clock signal ckl 
or ck2. 



(Figure 12] 

A waveform diagram of the clock signals ckl and ck2 
supplied to the foregoing two data signal line driving 
circuit. 

[REFERENCE NUMERALS] 

1 Wiring (Wiring for First Signal) 

2 Wiring (Wiring for Second Signal) 

3 Dummy Wiring 

5 Signal Input Section 

7 Additional Capacitor Section (Wiring Load 
Adjustment Means) 

ARY Pixel Array 

CL Liquid Crystal Capacitor 

SW Thin Film Transistor 

SD1 Data Signal Line Driving Circuit 

SD2 Data Signal Line Driving Circuit 

GD Scanning Signal Line Driving Circuit 



[TITLE OF THE DOCUMENT] ABSTRACT 
[ABSTRACT] 

[OBJECT] In a structure in which a plurality of signals 
related to each other are supplied to a driving circuit in 
such a manner that at least one of the signals is supplied 
also to the other circuit, the present invention prevents 
change of phase relation between the plural signals due to 
difference in wiring load, without directly processing the 
signals with higher power consumption. 

[MEANS TO ACHIEVE THE OBJECT] The first and second 
clock signals SCK1 and SCK2 are supplied to the first 
data signal line driving circuit SD1, while the first clock 
signal SCK1 is also supplied to the second data signal line 
driving circuit SD2 in common. The wirings 1 and 2 for 
the respective signals are adjusted to have equal wiring 
load with a dummy wiring 3 provided in the wiring 2, for 
solving uneven wiring load caused by difference of leading 
manner, the dummy wiring 3 constituting an additional 
capacitor section 7, together with a liquid crystal layer 
and a counter electrode. 
[SELECTED DRAWINGS] Fig. 1 



